ABSTRACT
INTRODUCTION
Cotton is often referred to be an important fiber yielding crop of global importance, which is grown in tropical and subtropical regions of more than 80 countries of the world. Cotton crop is harvested in the form of a number of pickings. Harvesting continues for a long time interval. The total number of pickings may vary from state to state. It varies from 2-3 pickings to 10 pickings. In irrigated crop, pickings are over in 3/4 pickings and crop is uprooted to accommodate the second crop whereas, in rain-fed areas the pickings are staggered over a period of time and depending on advent of rain when more flashes appear in the crop.
Presently the estimates of the total yield of cotton are being obtained on the basis of scientifically designed crop cutting experiments (CCEs) conducted under the GCES. The sampling design followed under GCES scheme for crop cutting experiments in the states is stratified three stage random sampling with mandals/taluks/revenue inspector circles/blocks/tehsils as strata, villages within the stratum as first stage units (fsu), fields/survey numbers in the selected village as the second stage units (ssu) and plot of specified size within the selected field as third stage units. Since the third stage units (tsu) i.e. ultimate units of sampling are selected from the selected second stage units, i.e. plot of specified size within the selected field is selected as third stage unit, the sampling design adopted for crop cutting experiments may be considered as stratified two stage random sampling.
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Impact Factor (JCC): 5.9857 NAAS Rating: 4. 13 To increase in planning specially in the cotton crop, we need yield estimates for small areas. The GCES scheme is used to estimate the yield of cotton crop at higher level (state, district). If we apply GCES for yield estimation at the tehsil level with the same number of crop cutting experiments as in case of GCES then we may not get the desired degree of precision of estimate of the cotton crop. To get the desired degree of precision of estimate of the cotton crop, we have to conduct more number of crop cutting experiments in tehsil as compared to GCES. Thus, we have to incur more cost per tehsil as compared to GCES scheme. By incurring a little extra expenditure involved in collecting data on the auxiliary variable, it is possible to obtain reliable estimates of crop yield at the lowest/block level without disturbing the existing structure of data collection being used in the official statistical system.
Estimation of unknown mean Y of the population more efficiently may be done through the use of auxiliary variable (X) which is correlated with variable under study and whose mean X is known. In this case, it is estimated using double sampling regression type of estimators. Double sampling is a sampling method which uses auxiliary information for improving the precision of the estimator. In double sampling approach, a large sample of units is drawn to obtain auxiliary information, and then a second sample is drawn where information on auxiliary variable and variable of interest are observed. The regression estimator utilizes information obtained from auxiliary variable.
Ghosh (1948) gave linear regression estimator in double sampling using many auxiliary variables. Sukhatme and Panse (1951) investigated the magnitude of the bias from the data collected in district crop cutting surveys and had shown that bias is negligible. Utilizing the information on eye estimated yields and using the double sampling technique, ratio and regression estimates were obtained for the mean yield per block. Olkin (1958) was the first to consider the multi-auxiliary variables in building ratio estimator. Method of estimation suggested by Olkin was extended by Rao and Madholkar (1967) to a case where some of the auxiliary variables are positively correlated with the character under study and some are negatively correlated with the character under study. Sukhatme and Koshal (1959) In this paper, an attempt has been made to obtain the reliable estimates at tehsil level using double sampling develop an alternative methodology for estimation of cotton production" has been used for this study.
METHODOLOGY FOR ESTIMATION OF AVERAGE YIELD OF COTTON AT TEHSIL LEVEL
The proposed estimation procedure for estimation of the average yield of cotton at the tehsil level is double sampling regression approach under stratified two stage sampling design framework using the picking having highest correlation with total yield as auxiliary variable. It has been observed during the previous study carried out by Ahmad et al.
(2013) that third picking of the cotton crop in Maharashtra State has the highest correlation with total yield of cotton crop.
Thus, by exploiting correlation between the data on picking having the highest correlation with total yield and the available CCE data, it is possible to obtain a precise estimate of crop production using less number crop cutting experiments than GCES. Therefore, to overcome these problems, we used third picking of cotton crop as an auxiliary variable to obtain estimates at the tehsil level of cotton crop with an acceptable degree of precision. Thus, by incurring a little extra expenditure involved in collecting data on the auxiliary variable it is possible to obtain reliable estimates of crop yield at the lower/block/tehsil level without disturbing the existing structure of data collection being used in the official statistical system. This study aims at generating precise estimates of crop yield at the block/tehsil level by exploiting the correlation between the total crop yield and yield of the picking (auxiliary variable) having the highest correlation with total yield of cotton crop.
Under the proposed approach, from each stratum, a large sample of villages has been selected by Simple Random Sampling without Replacement (SRSWOR) for observing the yield of picking having the highest correlation with total
yield. This preliminary sample of villages under the proposed double sampling approach under stratified two stage sampling design framework is the same number of villages selected under GCES scheme. From each selected village, four fields growing cotton have been selected by SRSWOR for observing yield pertaining to one picking (auxiliary variable, i.e.
third picking) with the help of the existing field agency of State Government., if possible, or through full time ad-hoc staff.
The proposed design requires CCE data from two additional fields from the selected CCE village besides CCE data from two fields of the same selected village. Out of these preliminary sample villages, a sub-sample of villages has been selected for observing yield pertaining to the remaining pickings. Out of the four fields selected for one picking, in each of these sub-sample villages, two fields have been selected for observing yield pertaining to the remaining pickings from CCE plot.
The data on sub-sample pertaining to remaining pickings was collected with the help of the existing field agency of State Government as the data were to be collected from the significantly reduced number of fields under GCES set up.
The estimation procedure for estimation of the average yield of cotton using double sampling regression approach 2 ) ( 
RESULTS AND DISCUSSIONS
The data for all the tehsils of Amravati and Aurangabad districts of Maharashtra State for the year 2012-2013 was analyzed as per proposed estimation procedure. The results of tehsil-wise analysis are presented in Table 1 and Table   2 . It can be observed from Table 1 and Table 2 that in the case of the proposed methodology, namely, double sampling regression approach under a stratified two stage sampling design framework using third picking of cotton crop as auxiliary variable, the estimates of the average yield of cotton at the tehsil level has been obtained with less than 10% standard error for all the tissues of Amravati and Aurangabad districts, except canned tehsil of Aurangabad district. The %S.E. obtained for kannad tehsil is 10.18%, which is also around 10% only and is fairly reliable at tehsil level. The estimate with 10% standard error is considered reliable even at district level.
CONCLUSIONS
The results of the investigation demonstrate the feasibility of obtaining estimates of cotton crop yield at the tehsil level by adopting double sampling regression approach under stratified two stage sampling design framework using the picking having highest correlation with total yield of cotton crop as auxiliary variable. The method combines the information obtained from the third picking of cotton crop from a large number of villages (CCE villages) with yield of cotton crop obtained from sub-sample of these CCE villages. The estimates of the average yield of cotton at the tehsil level have been obtained with less than 10% standard error for tehsils of Amravati and Aurangabad districts. Therefore, it is recommended that double sampling regression procedure under stratified two stage sampling design framework using the picking having highest correlation with total yield of cotton crop as an auxiliary variable may be adopted for estimation of the average yield of cotton at lower level i.e. tehsil/Mandal/block/talk which will save the cost of the survey significantly.
